Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Diethyl 4,4 3, 3a, 4, 5, 6, 7, .0 2, 7 .0 11, 16 ]icosane by a Mannich type reaction as an extension of our work on the structural studies of di-Mannich bases with the 2,3,3a,4,5,6,7,7a-octahydro-1H-1,3-benzimidazole chiral core (Rivera et al., 2010; Rivera et al., 2011a,b) .
In the molecule of the title compound ( Fig. 1 ), x-rays analysis indicated that in the cyclohexane ring the C7-C2-C3-C4 endocyclic torsion angle is increased from the normal 55° to 65.6 (2) °. The endocyclic N1-C2-C3-N2 torsion angle in the heterocyclic ring is -45.57 (16) °, which is in the order of the maximum value for torsion angles in five-membered rings (Van den Enden & Geise, 1981) . These results confirm the existence of a puckering of the perhydrobenzimidazole moiety, where the 1,2-cyclohexanediamine fragment adopts a chair conformation with shorter In the crystal, adjacent molecules are connected via intermolecular C-H···O hydrogen bonds, forming an one-dimensional chain which propagates parallel with the c axis ( Fig. 2) where one intermolecular hydrogen-bonding R 2 2 (14) (Bernstein et al. 1995) graph-set motifs is generated (Fig 3) .
To a dioxane:water (7 4, 23.9, 28.9, 56.0, 60.6, 69.1, 75.6, 116.2, 121.0, 121.8, 130.0, 131.2, 161.8, 166.3 .
Refinement
All hydrogen atoms were discernible in difference Fourier maps and could be refined to reasonable geometry. According to common practice H atoms bonded C atoms were kept in ideal positions with C-H distance 0.96 Å during the refinement.
The methyl H atoms were allowed to rotate freely about the adjacent C-C bonds. The hydroxyl H atoms were found in difference Fourier maps and their coordinates were refined freely. All H atoms were refined with displacement displacement coefficients U iso (H) set to 1.5Ueq(C, O) for methyl and hydroxyl groups and to to 1.2Ueq(C) for the CH-and CH 2 -groups.
Figures Fig. 1 . A view of (I) with the numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Hall symbol: -P 1 Cu Kα radiation, λ = 1.5418 Å a = 8.1132 (4) Refinement. The refinement was carried out against all reflections. The conventional R-factor is always based on F. The goodness of fit as well as the weighted R-factor are based on F and F 2 for refinement carried out on F and F 2 , respectively. The threshold expression is used only for calculating R-factors etc. and it is not relevant to the choice of reflections for refinement.
The program used for refinement, Jana2006, uses the weighting scheme based on the experimental expectations, see _refine_ls_weighting_details, that does not force S to be one. Therefore the values of S are usually larger than the ones from the SHELX program. (9) 0.0379 (9) −0.0156 (7) 0.0104 (6) −0.0086 (7) O2 0.0280 (7) 0.0358 (9) 0.0439 (9) −0.0156 (6) 0.0079 (6) −0.0004 (7) O3 0.0272 ( sup-6 Symmetry codes: (i) −x+1, −y+1, −z; (ii) −x+1, −y+1, −z+1; (iii) x+1, y−1, z.
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